Introduction
============

Diffuse idiopathic skeletal hyperostosis (DISH) is a chronic disease characterized by calcification and ossification of spinal ligaments and peripheral enthuses \[[@B1]\]. Forty-nine to sixty-nine percent vertebral fractures in DISH occur secondary to minor trauma \[[@B2][@B3][@B4][@B5][@B6]\]. In the majority of cases, the mechanism of injury involved a fall from a standing or sitting position \[[@B2][@B3]\]. However, there are only a small number of reports on patients with ankylosing spinal disorders (ASD), whose mechanism of vertebral fracture involved an intraoperative body position. Our literature search revealed three such cases: two cases of ankylosing spondylitis \[[@B7]\] and one case of DISH \[[@B8]\]. The patients sustained a thoracic vertebral fracture during total hip arthroplasty in a supine position \[[@B7][@B8]\]. However, a lumbar vertebra fracture, due to an intraoperative body position in patients with DISH has not been previously reported.

We described the case of a kyphotic back patient with DISH who sustained a lumbar vertebral fracture during osteosynthesis for trochanteric fracture of the femur.

Case Report
===========

An 87-year-old woman fell and sustained a right subtrochanteric fracture of the femur with displacement ([Fig. 1A](#F1){ref-type="fig"}). The patient had a severe kyphotic lumbar curve with a marked lack of spinal mobility. We performed an operation to reduce the fracture with the patient in the lateral position ([Fig. 1B](#F1){ref-type="fig"}). Postoperatively ([Fig. 1C](#F1){ref-type="fig"}), the patient made satisfactory progress.

Seven months later, the patient fell again and sustained a left trochanteric fracture of the femur without displacement ([Fig. 2A](#F2){ref-type="fig"}). Because reduction of the fracture was not needed, we performed the operation with the patient in supine position using a traction table. We tried to retain the severe kyphotic curvature in the patients back by piling cushions for support on the operating table while the patient was under general anesthesia. [Fig. 2B](#F2){ref-type="fig"} showed the postoperative radiograph.

Postoperatively, the patient reported symptoms of severe right thigh pain. There was no redness or swelling at the surgical site of the prior right femoral subtrochanteric fracture, and radiographs revealed no abnormality. The patient continued to experience right thigh pain, hence, one week after the osteosynthesis on left femur, the lumbar spine was evaluated by magnetic resonance imaging (MRI). MRI revealed an L4 vertebral fracture, right L4/5 foraminal stenosis, and a hematoma dorsal of the L5 spinous process. Therefore, the right thigh pain was diagnosed as radiculopathy of the right L4 nerve root ([Fig. 3A](#F3){ref-type="fig"}). Computed tomography revealed ankylosis from her thoracic spine (T1) to sacrum due to ossification of the anterior longitudinal ligament ([Fig. 3B](#F3){ref-type="fig"}). We diagnosed the case as DISH based on diagnostic criteria \[[@B9]\]. Due to the long lever arm created and the injury to both anterior and posterior elements of her vertebra, we performed L1-S2 posterior stabilization using a pedicle screw from L1 to S1 and an S2 alar iliac screw while the patient was in a prone position ([Fig. 4A](#F4){ref-type="fig"}). Postoperatively ([Fig. 4B, C](#F4){ref-type="fig"}), the patient\'s right thigh pain resolved and she became ambulatory with a T-cane.

Discussion
==========

Our patient underwent osteosynthesis in a supine position for a left proximal femoral fracture and developed an L4 vertebral fracture likely as a result of hyperextension. A hyperextension injury that precipitates a fracture is most commonly associated with vertebral fractures in ASD \[[@B3]\]. The arms and abdominal muscles would have likely provided some support had the patient been conscious when in the supine position. However, no support was possible while under general anesthesia, and a hyperextending force was likely applied to the spine. Although cushions were used for body support, they were compressed under her body weight and provided insufficient support.

The patient developed a fracture of the lower lumbar spine, intraoperatively. The cervical spine is the most common site for vertebral fractures in DISH patients, followed by the thoracic and lumbar spine \[[@B2][@B3][@B10]\]. The fractures of the lower lumbar spine only account for a small number of cases \[[@B2][@B3]\]. Our patient had ankylosis and severe kyphosis from the upper T1 to the sacrum. Therefore, when the patient was in a supine position, her lower back region likely contacted the operating table creating a fulcrum at the lumbosacral spine as a long lever arm, bearing the mass of her upper body. A fracture is thought to have occurred at this site as a result.

An intraoperative vertebral fracture did not occur during prior surgery when the patient was in a lateral position, possibly because the same mechanical stress was not applied on the spine. Previously, it was reported that patients with ASD developed vertebral fractures due to a supine position during surgery for hip disease \[[@B7][@B8]\]. The patients in the previous reports also developed irreversible thoracic spinal cord injuries \[[@B7][@B8]\]. In our case, the patient only had radiculopathy but nevertheless required highly invasive lumbar spinal surgery. The lateral position should be selected when possible for surgery in patients with ASD.
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![**(A)** A T2-weighted magnetic resonance image of the lumbar spine, and **(B)** computed tomography of the lumbar spine.](asj-9-803-g003){#F3}

![**(A)** A photograph of the patient\'s body position during her second surgery, and **(B, C)** a postoperative radiograph of the lumbar spine.](asj-9-803-g004){#F4}
